Investments in research in Africa were disproportionate to the almost complete absence of investment in research ethics. Despite the increasing demand for research ethics expertise, no Sub-Saharan African institution had devel oped and implemented graduate-level training in research ethics.
At the same time, the US National Bioethics Advisory Commission (NBAC) completed its study of ethical issues in international research (NBAC, 2001) , which included two specific recommendations directed at US research sponsors: (1) develop and implement strategies that assist in building local capacity for designing, reviewing, and conducting clinical trials in developing countries; and (2) build the capacity of RECs in develop ing countries to conduct scientific and ethical review of international collaborative research.
Financial ResouRces FoR ReseaRch ethics capacity Building
The global research ethics landscape has expanded con siderably since the NBAC study conducted in 1999. Between We review research ethics capacity building efforts by FIC-sponsored programs in Sub-Saharan Africa between 2000 and 2012. We reflect on the achievements in order to have insight into successes and failures, and identify current needs and gaps as well as future requirements.
Methods
We focus on nine FIC funded programs that had at least one long-term trainee from Sub-Saharan Africa (WHO/ AFRO region) and existed for at least one four-year funding cycle between 2000 and 2012. FIC defines a long-term trainee as someone trained for three months or more working toward an academic certificate, diploma, master's, or doctoral degree. Qualitative and quantitative data were collected from a review of grants award documents and programs' annual reports. In addition, a 17-item questionnaire was administered by face-to-face discussions and e-mail to the program directors to obtain information on the structure, approach, content, and mentoring aspects of their training programs. In addition, information was col lected on the achievements and challenges that the programs have faced (see Appendix A). A separate paper assesses the achievements and challenges of indi vidual trainees from these Africa-focused training programs (Ali, Hyder, & Kass, 2012) .
Results
The programs that recruited long-term trainees from SSA are presented in greater detail. The section also highlights the achievements and challenges faced by the nine programs.
pRogRaMs that Focused on suB-sahaRan aFRica During the first year of the program (2000) (2001) , FIC awarded two planning grants to two institutions from Sub-Saharan Africa and five ethics training grants that focused on training scholars from Sub-Saharan Africa. excludes awards for North Africa or the Middle East region, which are covered in a separate paper (Silverman et al., 2013) . We present key information on the nine programs in Table 1 .
The majority of countries from which trainees have been drawn are characterized by low levels of socio economic development as evidenced by low GDP per capita and limited expenditure on health. The countries range from 13 to 65 on the Corruption Perceptions Index (CPI), which provides an estimate of perceived corrup tion in the public sector (a scale of zero represents the highest level of corruption while a score of 100 represents the least corrupt). Table 2 summarizes the social and economic indices for the countries. All the countries except for Namibia had clinical trials that were registered in www.clinicaltrials.gov.
descRiptions oF the pRogRaMs
From 2001, the Johns Hopkins Fogarty African Bioethics Training Program (FABTP, 2000 (FABTP, -2017 selected three trainees per year from any African country for one year of bioethics and research ethics training Ali et al., 2012) . Training activities foc used on four core concentration areas: theories and SARETI 2000 SARETI -2017 is a multidisciplinary program leading to a master's degree in Health Research Ethics, originally based on a collaboration between the Universities of Pretoria and KwaZulu-Natal, with input from Johns Hopkins University. According to the grant proposal and annual reports, SARETI sponsored four master's degree candidates each year from 17 African countries as well as 18 nondegree long-term trainees. The core curriculum consisted of: (1) 10 months of mod ular coursework at the partner institutions; (2) practical work with research ethics committees (RECs); (3) atten dance at two intensive US-based bioethics courses at Johns Hopkins Berman Institute of Bioethics and Georgetown University; and (4) a research-based dis sertation on a topic of relevance to strengthening health research ethics at the trainee's home institution, leading to submission of a paper to a peer-reviewed journal.
The West African Bioethics Training Program (WABTP 2004-2016) takes advantage of resources at the University of Ibadan and the Dominican Institute, Nigeria, to offers a master's degree program, six-week diploma courses, on-site and off-site short certificates, and refresher courses in both English and French to researchers, REC members, and administrators primar ily from Nigeria and some from other West African countries. In addition, WABTP offers modules in scien tific integrity, good clinical practices, good laboratory practices, grant writing, and pedagogy, and organizes public lectures and symposia to increase awareness of bioethics in West Africa.
The Strengthening Bioethics Capacity and Justice in Health (SBCJH 2004 (SBCJH -2012 is a collaborative partnership between the University of North Carolina (USA) and University of Kinshasa in the Democratic Republic of the Congo (DRC). Four fellowships for six-months of men tored ethics research, social science methodology, IRB training, and curriculum development at University of North Carolina were offered to trainees. The program trained a core group of African health professionals who were subsequently supported and mentored to conduct in-country workshops, teach, provide consultation, cre ate curriculum, publish studies, enhance REC capacity, and develop national ethics guidelines.
The Training for Scholarships in Research Ethics pro gram (TSRE 2004 (TSRE -2009 ) was a collaborative arrange ment between Michigan State University and the College of Medicine at the University of Malawi. The program recruited six scholars from Malawi, Tanzania, and Zimbabwe for 18 months of intensive training in research ethics and related social science disciplines, designed to produce independent scholarship in research ethics. Scholars spent six months at Michigan State University taking formal courses and creating a research proposal. After six months, the scholars moved to the College of Medicine, University of Malawi, to take courses for a certificate or master's in Public Health with a specialty in Bioethics. All scholars were expected to submit a manuscript to a peer-reviewed journal.
The Indiana University-Moi University Academic Research Ethics Partnership (IU-Moi AREP 2008-2017) is a curriculum development and training initiative built on a two-decades-long partnership between the two uni versities (Tierney et al., 2013) . IU-Moi AREP has devel oped two master's degree programs: a new concentration in International Research Ethics within the MA in Philosophy at Indiana University in Indianapolis and a MHSc. in International Health Research Ethics in the Department of Behavioural Sciences at Moi University in Eldoret, Kenya. While both master's programs enroll stu dents independently, they share key curricular compo nents, use joint advisory committees, engage common bioethics-trained faculty as mentors, use similar dissem ination plans, and utilize harmonized evaluation strate gies. For example, both programs have a year-long required practicum that includes a minimum of six weeks of coursework, lectures, and hands-on experiences at the counterpart university. In addition, topic-based short courses and an annual Teaching Skills in International Research Ethics (TaSkR) workshop rotate between the two universities to provide short-term training opportu nities to other interested students and faculty.
Training Program Attributes
To allow for comparison of the key attributes of the nine programs, Table 3 provides a summary of the training program attributes. All nine programs aimed to build research ethics capacity, but differed with regard to content, pedagogy, program requirements, mentoring strategy, and format (see Table 3 ). Six programs were multi-institutional collaborations that included training components conducted at another insti tution, such as workshops, practicum experiences, or summer schools, while three were single institution pro grams. Six programs offered certificate-level training, two offered diploma-level training, and seven offered master's degree-level training. While Fogarty grants did not directly support PhD training, two programs (SARETI and SBCJH) managed to secure additional support and graduated four trainees with PhDs. Seven programs offered short duration workshops that reached over 300 individuals. Six programs reported that they introduced major changes to their pro grams, based on initial experience, including revision of program requirements, such as additional modules or reading materials, development of new outcomes (e.g., MPH degree), amendment of admission criteria, strategies to address gender disparities, and revised partnerships/ consortia arrangements.
language oF instRuction
All nine programs used English for instruction. Two of these programs, which operated at least in part in Frenchspeaking countries, used both English and French.
tRaining coMponents
All nine programs reported focusing primarily on research ethics. Seven programs reported including bioethics and public health; and four reported including some focus on clinical/medical ethics. Seven programs included background philosophy (also covering African philosophy) as a core element; all nine programs included research ethics as a core element. Some programs reported covering specialized topics such as the ethics of HIV vaccine trials, community engagement, and profes sional ethics. All programs reported that they had included instruction in various aspects of Responsible Conduct of Research, consistent with NIH requirements, All programs reported involving face-to-face interac tion; one program reported including an online learning component. Four of the programs reported that they required trainees to submit a dissertation, and a similar number reported that they required trainees to submit or publish a paper in a peer-reviewed journal. Two pro grams reported that they provided reentry grants to all their trainees, and one program reported that it provided reentry grants to only a subset of trainees. Some of the reentry grants were used for conducting empirical studies, while some used them for establishing or strengthening existing research ethics committees in their institutions.
MentoRship
Eight programs provided a structured system of men toring. For these programs, mentoring expectations were defined without regard to timing and reporting. Five of nine programs reported that they relied on unstructured mentoring. For the eight programs that had structured mentoring, trainees were assigned to mentors, and mentors engaged in continued contact with their trainees throughout the period of learning and afterwards. In one program, resources were pro vided for mentors to visit trainees at their home institutions. During such visits, the mentors could facilitate workshops, present seminars, and engage in teaching or other activities aimed at enriching the trainee's home institution. Another program (IU-Moi AREP) uses a paired-mentor approach in which stu dents have a mentor at their home institution and a practicum mentor at the counterpart institution to pro vide regular interaction and assistance in completing site-specific portions of the students' research program.
tRaining in cultuRal aspects oF Bioethics
All nine programs included training components on cultural values, for example by having a course, required readings, or seminars dedicated to cultural issues in research or other forms of orientation including visits to communities or cultural sites. Multiple activities taught trainees the importance of culture and cultural differ ences and their relevance to research and research ethics. For example, one program had a community engage ment component during which trainees were expected to spend a week with community members learning about their culture. Some programs also invited community representatives to give talks to students on cultural issues. In one program, students were expected to write an essay on a research experience involving an ethical dilemma around a cultural issue. They were to describe their views at the time they experienced the dilemma and their views after having gone through some training modules. Some concepts and ideas that were considered to be potentially helpful in making progress toward resolving cross-cultural dilemmas in international research ethics were developed into a formal text that was used to explore such issues with participants in the IRENSA and JCB programs (Benatar, 2004) .
Long-term Trainees. During the period 2000-2012, the nine programs trained 275 long-term trainees from 19 Sub-Saharan African countries (of the 49 countries in the region) ( Table 4 ). Fourteen of the 19 trainee coun tries now have five or more returned trainees, nine countries are home to 10 or more trainees, and three of the most populous countries in Sub-Saharan Africa-Kenya, Nigeria, and South Africa-have even larger numbers. The highest number of scholars came from South Africa (76) and Nigeria (72). The two countries were host to training programs.
Across the nine programs, long-term trainees received different types of training and for different durations: 23% were trained at a certificate level; 42% at a post graduate diploma level (professional qualification that is below master's degree level); 34% at the master's level; and 2% at the doctoral level (Table 5 ). Seven programs reported having a duration of one year, while one reported having a duration of six months and another reported a duration of 18 months. All programs recruited individuals who had at least a first-level university degree and were involved in work that was relevant to research Nigeria  4  5  4  -12  47  ---72  South Africa  2  -2  69  3  ----76  Sudan  1  -1  ------2  Tanzania  2  --2  5  --1  -10  Togo  -----1  ---1  Uganda  5  6  1  4  1  ----17  Zambia  6  --3  2  ----11  Zimbabwe  1  -1  3  8  ----13  Total  35  11  14  97  41  50  12  5  9  275 ethics. Overall, 42% of trainees were female. Only the IRENSA program recruited more female trainees than male (58% or 56 out of 97 trainees).
Achievements of FIC African Programs. The achieve ments identified from the training programs were clas sified using the framework for research ethics system evaluation proposed by Hyder et al. (2009) . National and Regional Strategies. The programs identi fied various impacts that they believed their trainees had made on national and regional research ethics poli cies. Graduates helped craft national research ethics guidelines, developed some of the first policies for stor age and export of tissue samples in Africa, provided input to revise national laws guiding the conduct of research, and implemented methods to monitor clinical research. Some trainees took positions of national lead ership or were appointed to national bodies (Kass, Hyder, & Ali, 2013) . One received a presidential award for contributions to research ethics (SARETI, 2004) . At the regional level, substantial networking among pro gram graduates was identified. (Table 4 ). Many former trainees serve on institutional and national RECs, frequently as chairs, deputies, or secretaries; some entered programs with this experience as well. For example, graduates from the IRENSA program serve on more than 40 RECs in Southern Africa, although many of them were serving on RECs previously. Several programs organized regional REC capacity building workshops. Some train ees developed institutional guidelines and policies for research ethics committees, which are often the first relevant documents to guide the conduct of the REC.
African Publications in Research Ethics. Many programs reported that their trainees have published work in ref ereed journals; more detail of this is provided elsewhere (Kass, Hyder, & Ali, 2013; Fix et al., 2013) . Some pro grams have also published papers that describe their specific accomplishments and challenges (Ali et al., 2012; Hyder et al., 2007; Upshur, 2008; Meslin, Were, & Ayuku, 2013) . Faculty and trainees from one program published a paper on research ethics committees in Africa that has been widely cited .
Institutional Commitment. Several trainees are building new bioethics centers or are heads of existing centers. For example, in Zimbabwe, the secretariat for the national REC is led and staffed by Fogarty trainees Based on the credibility granted to them by their pro grams, trainees carved out niches that have allowed them to play an active role in building research ethics capacity and, in some cases, to make bioethics a vital part of their careers. For example, some trainees hold academic posi tions in which they lead research ethics courses and training, or serve in influential positions in government organizations that conduct, regulate, or monitor research. In response to their new skills, new positions have been created in some institutions to accommodate the newly trained graduates. For example, IRB Administrator and Regulator positions were created in Botswana and Zimbabwe respectively. Programs have thus led to the development of research ethics career paths and furthered the institutionalization of research ethics careers in many African institutions for at least some of the trainees. Not all trainees were able to find positions in research ethics and many resumed their pre vious positions. There were a few trainees who went back to their old positions and engaged in a very minimal amount of research ethics work.
Researchers' Conduct. Some programs have taken the lead in educating undergraduates and graduates, con tributing to a cohort of future researchers with more background in research ethics. The programs have developed curricula, trained researchers and REC members, conducted seminars and workshops, devel oped institutional and national research ethics guide lines, developed or contributed to online training modules (including African Malaria Network Trust [AMANET] and Training and Resources in Research Ethics Evaluation [TRREE]) for REC members and researchers, and contributed faculty to existing pro grams. Several FIC program graduates serve as trainers in research ethics, thereby producing a ripple effect.
We believe that these are transformative contributions that could have been made only by programs and train ees with high levels of skills and knowledge. Collectively these nine programs have effected a dramatic change in the research ethics landscape in Sub-Saharan Africa uni versities. Other trainees are using their skills outside of academia, in the medical insurance industry, the mili tary, nongovernmental organizations, and at research centers (Kass, Hyder, & Ali, 2013) . challenges Discussions with program directors and analysis of questionnaires revealed a number of common and some unique obstacles.
Trainee Preparedness. Programs identified several fac tors that potentially limited trainee performance including: wide disparities in trainee academic skills and background knowledge (some lacked any exposure to the topics covered, others lacked sufficient skills in using laptop computers or performing online literature searching); time constraints, such as difficulties in obtaining sufficient time off work to fully engage in the training; and difficulty with language, especially when English was the trainee's second language. Four of the nine programs reported that some of their trainees experienced language-related challenges; such trainees were mainly from Francophone countries and other non-English-speaking African countries. These four programs found ways of assisting such trainees so that they could fulfill program requirements. As a result of this challenge some programs introduced informal tests for fluency in spoken and written English. In at least two programs, the inability of some students to conduct online literature searching led to the establishment of formal training sessions by a university librarian, which has now been adopted for all trainees.
Administrative Problems. Administrative problems included: increased costs in the face of decreasing or constant budgets; exchange rate fluctuations; delayed access to funding occasioned by local administrative incapacity; difficulties in coordinating between collab orating institutions; problems in arranging interna tional travel and visas; and irregular or inadequate Internet connections that hindered communications and research. Most of these administrative challenges were resolved as the programs matured. Through net working, Program Directors were able to rely on their colleagues, both within the Fogarty network and out side of the network among colleagues with other global training program experience, for assistance in resolving some challenges.
Obstacles to Training at Some African Institutions. Some of the programs, particularly those located in politically unstable countries, faced unique challenges such as: social unrest necessitating schedule changes and pre venting trainees from finishing their programs within the stipulated time frame; bureaucratic challenges (e.g., obtaining the correct visa for visiting a US-based insti tution, scheduling a visa interview in the host country); and changes in institutional and national leadership. Some programs disbursed individual research grants in tranches only upon receipt of progress reports. Some programs reported trainees who did not complete their training (especially the research component).
Post-training Issue. Some former trainees encountered problems after returning home due to: limited opportu nities to apply their new knowledge and skills at their home institutions; political tensions around status, especially where RECs were traditionally headed by senior professors who were not suitably trained; and pressure of daily work at their home institution causing delays in progress with post-training ethics assign ments. New trainees were sensitized to these issues to prepare them for better reentry to their home institu tions. Programs reported difficulties in tracking some trainees after they returned home. Due to limited avail ability of funds and other resources in home institu tions, some former trainees also faced the challenge of sustaining research ethics-related activities. However, some trainees acquired small grants from EDCTP and other funders to support post-training activities. Some programs changed recruitment criteria in order to address these challenges. For example, many required a letter of institutional commitment.
Program Critique. There has been some criticism that these training programs have served US purposes by colonizing the minds of Africans with Western notions of research ethics (Schüklenk, 2000) . It should be noted, however, that cross-cultural dimensions were prominent aspects of teaching in all of the programs. Several programs highlight relevant aspects of African indigenous value systems in ways that enrich research ethics, maximize local sensitivity and relevance, and, less importantly, offset the allegation that the FIC pro grams uncritically export the US IRB model to Africa (Chadwick & Schüklenk, 2006) . Gender Balance. Achieving gender balance in pro grams was not easy: all but two programs failed to achieve the goal of equal numbers of male and female trainees (Table 5) , though one of them has since achieved this balance in its incoming cohorts.
Despite these challenges, no program was prematurely ended or required major revision as a result of the prob lems encountered. Program activities continued even in cases where external forces, such as social instability, seriously disrupted training. Program directors adapted to changing and often unwelcome circumstances. Annual network meetings for program directors as well as the support provided by FIC were essential in facilitat ing adaptation. Most programs have been able to renew their funding after their initial 4-5 years and made changes to improve training and mitigate problems encountered.
discussion
The experiences of the nine programs over a decade represent a substantial and successful investment of human and financial resources to benefit research eth ics capacity in Africa. In general, it is clear that research ethics capacity has increased, that measurable outputs can be identified, and that the ethics landscape has changed positively. It is important to highlight that both quantitative and qualitative data are available to document the difference created by these programs. One paper in this journal specifically deals with the papers published by FIC trainees as well as the achieve ments of individual trainees (Fix et al., 2013) . There is evidence (see NIH CareerTrac) to suggest that many FIC graduates assumed positions of relevance to research ethics at both institutional and national levels.
Regarding gender balance, it is possible that the major ity of programs could not achieve gender balance because mid-career women in Africa are often not able to take substantial amounts of time (minimum six months) away from home due to family commitments to attend a training program. This could also be explained by the mere fact that male-dominated institutions may be less likely to nominate women. The program that trained more women than men likely did so because on-campus attendance was limited to three two-week periods throughout the academic year.
Regarding the observation concerning the differences in the number of trainees by country, the high demand for training in South Africa and Nigeria may be a result of changes in the legal systems in these two countries, which now require such training (Nigeria Federal Ministry of Health, 2007; South African Department of Health, 2004; South African Parliament, 2003) . In South Africa, for example, the new Health Act makes it manda tory for all research with human participants to be reviewed by a registered REC and all REC members are required to receive initial and ongoing training. Countries with the fewest trainees included Burkina Faso, Mali, Namibia, and Togo, which have relatively small populations. Most of the remaining Anglophone African countries with no FIC trainees appear to con duct little clinical research (see Clinical Trials.gov).
To address the challenge of a small number of trainees who fail to complete their program requirements on time, better methods of selecting quality trainees are needed, with more objective selection criteria and priority given to candidates who already hold positions of relevance in their home institutions, for example, REC administrators and REC members, and better posttraining networking and support.
Sustainability is a concern for all capacity development programs. A sustainable program is one that is capable of creating local demand and operating without FIC funding. The bioethics programs have been sensitive to this issue from the beginning and many have incorpo rated activities to assist with sustainability from inception. Vital to this has been a common approach of "institutionalizing" the programs and their outputs within universities and institutes in Africa. Strategies range from programs run out of African institutions, to working with specific institutions to enhance their bioethics capacity, to encouraging institutions to use the "products" of these programs, for example, as consul tants or members of RECs. It is important that the process of institutionalization continues since it is only when strong research ethics capacity exists within the major research institutions of the continent that sustainability will be achieved. The strengthening of African institutions' capacity does not mean that there would be no role for colleagues from outside Africa; rather the nature and type of assistance should evolve from basic to advanced training and mentoring, with outsiders serv ing as consultants and peer reviewers.
It is of concern that to date there is little evidence of indigenous African investment in research ethics capac ity development, for example, through grants and uni versity support. It is therefore pertinent to ask whether Africa values this field, acknowledges the need for research ethics capacity, and when it will invest in it. This is a critical question not only for policy support and inte gration with current priorities but also for sustainability. African governments, academia, development organiza tions, and even the private sector need to explore this area and make it one of their priorities. The implicit measure of such priority setting is investment. This does not mean that all the needed investments for bioethics and research ethics capacity should come from within Africa; but it does mean that some African funds should flow into capacity development for bioethics. This is also important to ensure that such training processes remain relevant to the ethics issues in Africa (Tangwa, 2002) .
Although not directly supported by the data presented in this paper, it is also important to note that more African countries have developed legal frameworks that formalize ethics review requirements, following, for example, the direction provided by Nigeria and South Africa, where ethics review is now a legal requirement for all health research. The absence of legal support for research ethics requirements in many countries limits the rights of research participants (Andanda et al., 2011) and the impact that training research ethicists can make.
study limitations
The following limitations with respect to this study are worth highlighting: 1. Self-reported data from program directors, much of which was in their grant proposals or annual progress reports, which may have overplayed suc cess and underplayed challenges. 2. No direct data from trainees. 3. Self-reported data from program directors, even if completely accurate and unbiased, was based on what they thought was important to report. If one PI mentioned something and another one did not, it does not necessarily mean that the second one did not experience the same success or challenge but it simply was not mentioned. 4. Potential recall bias.
Best practices
Externally funded research ethics training programs should remain an important part of the ethics training landscape in Africa as the number of clinical trials being conducted in Africa rises steadily. There is a clear need for continued investment in Africa-based research ethics leadership and curriculum development to sus tain and grow the significant cohort of long-term train ees that FIC-funded programs in Africa have graduated. Training programs must become embedded into local institutions and funding should progressively be sought from local sources. Curricula should in part be sensi tive to local issues and value systems and should be published for wider scrutiny and debate to identify effective models and practices and to share resources. African-based programs could better work together to facilitate coordination, referrals, and sharing of resources. Exchanges of students and resource persons between training programs would promote develop ment generally and improve cross-cultural awareness.
Research agenda
Ongoing and detailed follow-up of trainees and their career paths is required to inform current and future training programs, In addition, all trainees in externally funded training programs should be required to pub lish work on issues relevant to their training and research ethics practices or environment, to continue the building of Africa-based research ethics knowledge and scholarship that the nine FIC programs described in this paper have significantly accelerated (see Fix et al., 2013) . Attention also needs to be paid to identify ing, developing, and describing possible career paths for research ethics graduates because research ethics remains a "part-time" commitment in many African settings.
educational implications
It is clear that these initiatives need to continue. It is also clear that because of the activities described in this paper, Africa now has a growing base of skilled graduates to offer undergraduate research ethics training and short courses that were previously only offered by visiting experts from developed countries. While specialist advis ers and consultants from developed countries will always be required, they should no longer be required for basic and introductory research ethics training, which is increasingly being offered by FIC-sponsored graduates. The cohort of FIC-funded research ethics graduates described in this paper has generated a new demand for PhD-level education, to further build African capacity for leadership, skills, and scholarship in this field.
conclusion
The FIC-funded programs have contributed signifi cantly to research ethics capacity in Africa. The pro grams are a storehouse of resources for syllabi and teaching methods that could be adapted for use in other programs. Yet gaps still exist. For example, some coun tries have no or very few people trained in research ethics, and some RECs are still working with untrained administrators. With the growing demand for persons trained in research ethics, there is a need to continue with capacity development so as to meet this demand. In the medium term, a goal worth considering would be to have a Fogarty graduate in each of the over 161 African RECs identified by MARC to date (IJsselmuiden et al., 2012) . There also needs to be an increased focus on building institutional capacity, for example, includ ing bioethics in undergraduate and postgraduate courses, and creating and officially recognizing bioeth ics or research ethics units. The ultimate goal should be to ensure self-sustainability of current programs so that they can continue beyond Fogarty funding by becom ing embedded in local institutions and attracting suffi cient self-supported applicants to support the program. In order to reach this point, more advanced training is needed at the master's level. The fact that several indi viduals have acquired PhDs in research ethics-related areas after completing FIC-funded training is evidence of the need for research ethics training at higher levels. Doctoral training programs and postdoctoral opportu nities need to be created so as to address the emerging demand. The few individuals who have been trained at the doctoral level have assumed positions of leadership in Sub-Saharan Africa. Doctoral and postdoctoral training will contribute to the much-needed leadership in research ethics on the African continent.
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